Objective-To assess the relation between pretraumatic and trauma related headache in patients suffering from whiplash.
Introduction
Headache is one of the most common symptoms occurring after whiplash injury to the cervical spine'2 and the most prominent reason for protracted disability in injured patients. 3 According to the international classification, headache after whiplash is best classified as cervicogenic (group 11.2.1) and thus related to injured structures around the cervical spine.3 Considerable controversy still exists, however, about whether cervical disease plays any part in headache syndromes." The incidence of headache after whiplash injury is said to decrease during the first six months after trauma.7 Factors determining recovery from this type of headache, however, have yet to be investigated in detail. Particularly relevant is the relation between a history ofheadache and the development of trauma related headache after whiplash injury. In addition, psychological variables, which may be important in idiopathic headache,89 should be evaluated in relation to the development and recovery from headache after whiplash.
Studies have emphasised that the first six months after whiplash injury seem crucial in the recovery from symptoms.2'10 Six months' follow up after whiplash should therefore clarify which factors may influence recovery from headache in this condition.
Common whiplash in this study is defined in accordance with previous reports as being a musculoligamental sprain or strain of the cervical region due to hyperflexion or hyperextension without fractures or dislocations of the cervical spine." Any head injury or alteration of consciousness excludes the diagnosis of common whiplash.
We assessed a non-selected cohort of patients with common whiplash. Our principal aims were, firstly, to estimate the rate of recovery from headache during the first six months after injury; secondly, to evaluate the predictive importance of pretraumatic headache in patients who suffered from headache as a result of injury; and, thirdly, to assess the relation between trauma related headache and different somatic and psychological variables.
Patients and methods
To obtain a non-selected cohort of patients with common whiplash we repeatedly distributed letters to primary care physicians and advertised this study in Interviews at baseline, three months, and six months focused on subjective complaints. Furthermore, intensity of neck pain was rated by the patient on a scale from 0 (no pain) to 10 points. Various factors have been cited as possible indicators of severity of injury. We assessed the timing of the onset of neck pain or headache after trauma, considering that the earlier the onset of symptoms the more severe the injury. '3 Restriction of neck movement at baseline wag suggested as an additional indicator of severity of damage.14 We also studied variables possibly influencing the occurrence of post-traumatic headache, including previous head trauma or previous whiplash *Percentages refer to whole sample (n -117).
injury and pretraumatic headache. With respect to pretraumatic headache, which had to be serious enough to impair the patient's quality of life, information was obtained about its frequency, which was subdivided into at least weekly or less than weekly, and its type, which was coded according to the international headache classification.3 At baseline, three months, and six months we assessed the patient's wellbeing at the time of examinations with the wellbeing scale.15 Impaired wellbeing is a facet of patients being negatively affected which might influence reported symptoms such as headache. 16 We measured nervousness, depression, and neuroticism at baseline as factors possibly influencing headache.89 These personality traits were assessed by using scales from the Freiburg personality inventory. '7 We used the following evaluation strategies at each of the three assessments: estimation of the prevalence of headache and assessment of the predictive significance of different somatic and psychological factors for trauma related headache. For df=2, p<000001), and in those who suffered from pretraumatic headache (Q= 13-50, df= 2, p < 0002). Trauma related headache was described as arising in the occiput projecting to frontotemporal. In 16 (14%) at baseline 32 (21%) at three months and 35 (30%) at six months this projection was unilateral. The quality of pain did not fulfil criteria of any defined neuralgia. Aggravation of trauma related headache by neck movement was reported by 87 (54%) patients at baseline, 63 (54%) at three months, and 62 (53%) at six months. Table VI shows factors identified by logistic regression as being significantly related to trauma related headache at each investigation.
Discussion
Our aim was to assess the rate of recovery from trauma related headache in patients with common whiplash and the predictive significance of somatic and psychological factors which may influence it. We used defined criteria of injury for screening and sampling procedures on a non-selected sample. On the basis of results from a previous retrospective study of cervical spine injuries in Switzerland"2 the number of patients enrolled in our study probably reflects a representative sample of the total number of whiplash injuries in our catchment area. The investigated sample was homogeneous as all patients were injured in road traffic accidents, had similar socioeconomic backgrounds and educational attainments, and were fully covered by accident insurance. As the insurance scheme provides only for economic loss, bias due to compensation seeking behaviour is improbable. As any head injury was excluded by definition, headache after concussion as an underlying cause is excluded.
Trauma related headache decreased from 57% to 27% during follow up. Detailed analysis indicated an even higher rate of recovery as only 22 patients (19%) suffered from it at all investigations. Thus the higher incidence of whiplash headache reported previously'2919 may be related to the sample selection or failure to assess in more detail factors possibly influencing the recovery rate from headache. Patients who suffered from pretraumatic headache showed a tendency at baseline and a significantly higher probability at follow up of presenting with trauma related headache. Accordingly, predictive relations between headache before and after trauma were found at three and six months. There were many patients, however, who, although they had a history of headache, did not complain of it as a result of injury at any investigation. Moreover, there was significant recovery from trauma related headache in those with and without previous history of headache. Thus we could establish no direct one to one relations between pretraumatic and trauma related headache.
We found significant relations between headache and variables indicating more severe injury to the cervical spine (that is, neck pain and higher intensity of initial neck pain and of neck pain at follow up). Psychological factors were not of primary significance in the development of trauma related headache. This was particularly true with respect to personality traits. A significant relation between psychological variables (that is, score on the wellbeing and the depression scales, a negative relation being found for depression) and trauma related headache was found only at baseline. The two scores reflected the state of patients during the period close to the actual investigation. Thus the positive significant correlation of wellbeing score at baseline reflects the impaired adjustment to trauma related symptoms rather than a cause of headache.
Mechanisms of headache are still poorly understood2"22 and the role of the cervical spine is still controversial.-6 History and examination in our study did not suggest any notable damage to the vertebral artery, neuralgia, or signs of cervicocranial sympathetic dysfunction. The established relation between neck pain and trauma related headache and its aggravation by neck movement favours a mechanical origin (musculoligamental strain or haemorrhage due to initial trauma). The significant relation between pretraumatic and trauma related headache found in this study may reflect an inherited reaction mode, as has been suggested previously for post-traumatic headache. 20 History in the absence of significant cervical lesion, however, is not in itself a reliable predictor of post-traumatic headache, thus suggesting that trauma related factors are equally important. In view of these findings the classification of headache after whiplash injury as cervicogenic headache seems justified.
In summary, our results show that pretraumatic headache is a considerable risk factor for injury related headache in common whiplash. History ofheadache in the absence of notable cervical lesion is not in itself a reliable predictor of the likelihood of trauma related headache. Main outcome measures-Amounts oftrimethylamine and trimethylamine N-oxide in urine collected over 24 hours under normal dietary conditions and for eight hours after oral challenge with 600 mg trimethylamine.
Results-The fish odour syndrome was diagnosed in 11 subjects: the percentage oftotal trimethylamine excreted in their urine samples that was oxidised to trimethylamine N-oxide was <55% under normal dietary conditions and <25% after oral challenge with trimethylamine (in normal subjects > 80% of trimethylamine was N-oxidised). Parents of six of the subjects with the syndrome were tested: all showed impaired N-oxidation of excreted trimethylamine (< 80%) after oral challenge, indicating that they were heterozygous carriers of the allele for the syndrome. The syndrome was associated with various psychosocial reactions including clinical depression.
Conclusions-The fish odour syndrome can be inherited in an autosomal recessive fashion. It should be considered as a possible causative factor in patients complaining ofbody malodour.
Introduction
Although problems with body malodour have received little attention, they can cause much distress and may induce a variety of psychosocial reactions. We have been studying the incidence and biochemical nature of trimethylaminuria, known as the fish odour syndrome. People with this condition secrete the volatile and malodorous aliphatic tertiary amine trimethylamine in their breath, sweat, urine, and other bodily secretions.' 'his amine smells strongly of rotting fish, and the human nose can detect it at very low concentrations (< 1 ppm).2
Trimethylamine is derived from the intestinal bacterial degradation of food components such as choline and camitine.3 This is normally oxidised to odourless trimethylamine N-oxide, which is excreted in the urine. 4 The ability to N-oxidise trimethylamine is distributed polymorphically in the population, and people with the fish odour syndrome appear to be homozygous for an allele which determines an impaired ability to carry out the N-oxidation reaction.57 The incidence of heterozygous carriers of the allele for impaired N-oxidation in the population seems to be of the order of 1%,' which suggests the possible presence of several thousand people with the fish odour syndrome. Evidence to support the view that the condition is more common than hitherto thought came from the response to an article about the syndrome that was published in the Independent on 17 July 1991. We report some of the results of the clinical and biochemical studies of the people who responded to the newspaper article.
Subjects and methods
In response to an article in the Independent, which described some ofthe clinical features and psychosocial consequences of the fish odour syndrome, we received 187 spontaneous letters of inquiry from people who suspected that they or their children had body malodour. One of us (RA) interviewed 112 of the subjects (15 males) at St Mary's Hospital or at their homes, while 75 subjects (13 males) answered a questionnaire to give details of their age, sex, occupation, smoking and drinking habits, marital status, medical history, history of allergies, and nature of the malodour (self recognition of the malodour, its onset and duration, factors influencing its severity, family history of malodour, and history of previous medical advice and treatment). The subjects provided urine samples collected over 24 hours under normal dietary conditions and for eight hours after an oral challenge test with 600 mg trimethylamine. The samples were analysed for free trimethylamine and trimethylamine N-oxide: the samples collected after the oral challenge test allowed identification of heterozygous carriers of the allele for the fish odour syndrome. 7 The subjects who were found to have the fish odour syndrome underwent routine haematological tests: full
